Controlled release of dopamine from a polymeric brain implant: in vitro characterization.
A biocompatible polymeric matrix system for the long-term controlled release of dopamine has been developed. Solid particles of this bioactive agent were encapsulated in ethylene-vinyl acetate copolymer (EVAc). Following immersion in an aqueous buffer solution, the release rate of dopamine from the polymer matrix was found to depend on the initial concentration of dopamine in the polymer. After coating the matrix devices with an additional impermeable layer of EVAc, constant rates of release were obtained by creating a cavity in this impermeable layer. The observed experiments are consistent with a diffusion-limited model of dopamine release; all the in vitro experimental results were therefore correlated by the effective diffusion coefficient of dopamine through the porous polymer network. These results are discussed in terms of potential design modifications to achieve desired release characteristics for a variety of neuroactive substances, including neurotransmitters or their precursors.